Hereditary angioedema (HAE), a condition caused by deficiency of C1 inhibitor that results in acute and painful swelling in locations that can include the face, neck, abdomen, extremities and genitals, is a potentially life-threatening disorder. Many factors may contribute to phenotype development. A case report prompted us to investigate the potential influence of early weaning on HAE gastrointestinal symptoms. Retrospective analysis was performed based on clinical data from 89 patients registered with our HAE center, including duration of breast-feeding, timing of cow's milk introduction, age at symptom onset and localization of the attacks. We did not find any relationship between these factors. Although breastfeeding is known to confer protection against numerous diseases, it showed no efficacy against the manifestations of HAE in our patient population.
Introduction
Hereditary angioedema (HAE), a condition resulting from congenital C1 inhibitor deficiency, is an autosomal dominant disorder characterized by recurrent, self-limiting episodes of edema formation in the subcutaneous tissues and/or submucosa (Agostoni et al., 2004) . Three plasma cascade systems are activated in HAE, a process resulting in the release of bradykinin-the vasoactive mediator responsible for the fluid extravasation that causes the swelling seen in HAE patients (Cugno et al., 2009) . Edema of the larynx can cause upper airway obstruction leading to suffocation without adequate treatment (Bork et al., 2000) . Submucosal edema can develop in the wall of the gastrointestinal tract and produce a range of gastrointestinal symptoms that include nausea, vomiting, colicky abdominal pain, watery post-attack diarrhea or mimic an 'acute abdomen' (Farkas et al., 2001; Bork et al., 2006) . Abdominal attack can be the first and only manifestation of the disease (Farkas et al., 2007) . It is critical to recognize abdominal HAE attacks because without appropriate diagnosis these patients will not receive appropriate treatment, a situation that can lead to unnecessary suffering and possible death. Episodes of HAE may be quite variable in presentation-even within the same family or individual (Bowen et al., 2008) . Attack triggers may include trauma, mechanical procedures, emotional stress, infections, drugs and fluctuations of female sex hormone levels (Agostoni et al., 2004) . Montalto et al. (2007) described type II HAE in a young adult with recurrent episodes that included abdominal pain, aphthous stomatitis and occasional accompanying ascites. As no factors with a potential influence on the clinical presentation could be identified in this specific case, the authors of this case study hypothesized that early weaning might have been relevant-that premature introduction of food damaged the gastrointestinal mucosa and predisposed the patient to bowel edema, weakened his immune system and resulted in the aphthous stomatitis. Our aim was to study a large patient group in the hopes of ascertaining whether early weaning could influence the manifestations of HAE.
Patients and methods

Patients
Relevant data of 89 of 130 patients managed at the Hungarian Angioedema Center diagnosed with HAE were analyzed: 54 females and 35 males, aged 4-50 years; median age 24.73 years; 81 with HAE type 1 and 8 with HAE type 2).
Methods
Clinical and laboratory data were recorded in the National HAE Registry. Study data were obtained by two methods: (1) from patients whose medical records were available from their pediatrician and (2) from interviews with subjects' parents who contributed accurate information from medical charts regarding duration of breast feeding, time of cow's milk introduction, age of initial HAE symptom presentation, frequency and localization of edematous attacks, and recurrence of aphtous stomatitis. Retrospective analysis was undertaken by processing these data from questionnaires.
Data analysis
Statistical analyses were performed with Prism for Windows software (version 4.02; GraphPad, San Diego, CA, USA). Because a substantial proportion of the variables did not show Gaussian distribution, nonparametric tests were used. Independent groups were compared with the MannWhitney U-test. The Kruskal-Wallis test and Spearman's rank correlation test were also applied. All statistical analyses were two tailed and a P-value o0.05 was considered significant.
Results
Of the 130, 89 questionnaires completed during follow-up visits or the information obtained during interviews were evaluable. These showed no significant relationship between time of onset of first HAE attack and the duration of breastfeeding (P ¼ 0.3850) or time of cow's milk introduction (P ¼ 0.2312) (Figure 1) .
On the basis of the initial HAE symptom localization, we stratified patients into the following four groups: (1) asymptomatic; (2) laryngeal manifestations; (3) abdominal manifestations or (4) subcutaneous manifestations. In subjects whose initial symptom presentation was an attack with multiple locations (for example, abdominal and subcutaneous), the more severely affected of the locations determined the subject's group stratification. The 'subcutaneous' group was composed of two subsets: those with facial symptoms and those whose symptoms occurred on the extremities, trunk and genitals.
No relationship was found between localization of initial HAE manifestation (P ¼ 0.1381/P ¼ 0.3044) (Figure 2 ) and subsequent frequency of abdominal (P ¼ 0.8098/ P ¼ 0.5891), laryngeal (P ¼ 0.2287/P ¼ 0.7267) or subcutaneous (P ¼ 0.4483/P ¼ 0.4222) attacks, or breast-feeding duration, or time of cow's milk introduction.
Montalto et al. assumed that the recurrence of aphthous stomatitis is another consequence of early weaning. We also Figure 1 Age at first HAE manifestation and infant milk type. The Spearman's rank correlation coefficient revealed no significant correlation between age and first HAE manifestation and duration of breast-feeding or age of cow's milk introduction. Figure 2 Localization of the initial HAE manifestation and infant milk type. The Kruskal-Wallis test revealed no significant differences between the HAE subsets as defined by initial symptom manifestation location as regards the role of breastfeeding or age at cow's milk introduction.
Hereditary angioedema and early weaning Z Kelemen et al studied this relationship, however, our findings showed that neither breast-feeding duration (P ¼ 0.9112), nor the timing of cow's milk introduction (P ¼ 0.7327) significantly influenced development of aphthous stomatitis.
Discussion
In our study, we found no relationship between duration of breast-feeding or age of cow's milk introduction, and age at onset of initial manifestation of HAE, symptom localization, attack frequency or aphthous stomatitis occurrence. However, it seems intuitive that there would be a protective effect between breast milk and HAE clinical manifestation. Benefits known to be associated with breast-feeding include specific factors present in human breast milk that promote maturation of the gastrointestinal mucosa and inhibit complement activation; also, cytokines in human milk may favor local synthesis of complement by breast milk macrophages that may prove beneficial as regards HAE (Ogundele, 2001; Newburg, 2005) . Considering that breast milk confers protection against infection through maternal antibodies, it also makes sense that it would be protective against HAE manifestation because it might prevent infection-induced enhancement of C1 inhibitor consumption that results in bradykinin formation and leads to HAE manifestation. Conversely, it also makes sense that premature introduction of food or cow's milk may cause severe mucosal damage, thereby causing an exaggerated inflammatory response that could dysregulate the infant immune system (Ogundele, 2001) .
The previously stated hypothesis by Montalto et al. (2007) -that early weaning and premature introduction of cow's milk might damage the gastrointestinal mucosa and thereby cause the abdominal attack that is a patient's first manifestation of HAE-seemed plausible to us before performing our data review. However, our survey, which contained a larger patient population, refuted this assumption. We believe expanding research into this subject by conducting multicenter studies might provide an even more detailed view and reveal potential, ethnic differences.
Conclusion
Although breast-feeding is an important protective factor against many diseases, early weaning does not appear to influence the onset of disease symptoms in the Hungarian HAE population.
